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OUTLINE OF TALK

» What are EMP and AEMR and
Why Do they Require Data
Management?

» Background Behind Tableau

» Overview of Tableau as ¢
Data management Platform

» Utility for Data Analysis and
Collaboration

» Examples — Dashboards
we are developing

» Next Steps




WHERE IS ALL THESE DATA COMING FROM?
COLUMBIA ESTUARY ECOSYSTEM RESTORATION PROGRAM (CEERP)

» Ecosystem Monitoring Program

(EMP)

» Status and trends monitoring of
ecosystem condition e L
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Ecosystem Monitoring Program

SALMONID HABITAT MONITORING PROGRAMS

EMP = Ecosystem Monitoring Program 6 Trends site — Reference Condition - Methods here

v Mainstem and Abiotic Site Conditions - Joe Needoba (OHSU)

v Habitat Structure, Hydrology, Soils, Sediment Accretion, Detritus - Sarah Kidd, Sneha Rao, lan Edgar (LCEP)

v (Fgacsju\/)\/eb, e.g., Planktonic and Macrophyte conftributions to Juvenile Salmon Food Web - Tawnya Peterson

v’ Fish Prey and Macroinvertebrate Community - Jeff Cordell, Jason Toft, Kerry Accola (UW)
v Fish Community and Occurrence - (NOAA) Regan McNatt, Susan Hinton, Jeff Grote, Paul Chittaro, Dan Lomax
v’ Critical Field, Lab Support, UAV pilot - April Silva, Narayan Elasmar (CREST)



https://www.estuarypartnership.org/sites/default/files/2020-12/EMP%20FY19_6_28_2020.pdf

Action Effectiveness Monitoring Research Program

AEMR = Selected sites (Level 2) receive Full Habitat surveys - Pre, 1, 3, 5 and 10 yrs. post-restoration — Methods here

All sites (Level 3) receive Basic Hydrology and Sediment Accretion Monitoring Years 1-5, 10 yrs. post-restoration

v Habitat Structure, , Soils, - Sarah Kidd, Sneha Rao, lan Edgar (LCEP)
v Spot Check of Macroinvertebrate Community - Jeff Cordell, Jason Toft, Kerry Accola (UW)

v Spot Checks at Year 5 and 10 Post - Fish Community and Occurrence - (NOAA) Regan McNatt, Susan
Hinton, Jeff Grote, Paul Chittaro, Dan Lomax

v’ Critical Field, Lab Support, UAV pilot - April Silva, Narayan Elasmar (CREST)



https://www.estuarypartnership.org/action-effectiveness-monitoring-lower-columbia-river-and-estuary-habitat-restoration-program-1
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SOFTWARE OPTIONS AND CONSIDERATIONS

[T =]

R, Python, MATLAB, SASS,
Exploratory, etc.

4(((

MS Access, SQL, ArcPro,
ArcCatalog - efc.

Data Limits - What data limits are imposed (such as Excel’s row limits)

Database Capacity — Does it provide a structure for storing and connecting data?

Accessibility and Ease of Use — How hard is it for someone to usee¢
QA/QC, Analysis, Visualization Capacity — Can you edit/analyze/graph your data?
Mapping and Geospatial Analysis — Can you make maps and geolocate your data?

Collaboration — Easy to share with otherse (Proprietary data formatse Software
requirementse)

Online/Desktop Data Sharing — How easy is it to access and present data — online data
hosting?

Costs - How expensive is the sofftwaree Does everyone need to purchase the software
to collaboratee




SOFTWARE CONSIDERATIONS

@ Data Limits, Challenges with
Time Series Data

Excel e

MS Access, SQL, ArcPro,
ArcCatalog - efc.
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SOFTWARE CONSIDERATIONS

@ Data Limits, Challenges with
Time Series Data

Excel

"s MS ACCESSISA "nnmnm |

MS Access - Can hold
data, but not flexible or user friendly

Arc Products — The program is
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SOFTWARE CONSIDERATIONS

@ Data Limits, Challenges with
Time Series Data

Excel

MS Access - Can hold
data, but not flexible or user friendly
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Arc Products — The program is
best saved for specific geospatial

MS Access, SQL, ArcPro, Analyses
ArcCatalog - efc.

—— Codingisn't for everyone

R, Python, MATLAB, SASS,
Exploratory, etc.
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» Oregon Health Authority (OHA)
Tableau Dashboard
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Oregon Health Authority COVID-19

Oregon Health Authority | Salem, Oregon, United States

Cyim i

On March 8 2020, Gov. Kate Brown declared a state of emergency to address the spread of COVID-19in Oregon.
The Oregon Health Authority (OHA) serves as the lead agency for the public health response.
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https://public.tableau.com/app/profile/oregon.health.authority.covid.19#%21/

Tableau: SOFTWARE OPTIONS AND CONSIDERATIONS

No data limits

Use databases across multiple projects; no
information repeating required

No required coding knowledge/ Low barrier for
entry

Easy Data Visualization and Analysis - Can
import/use R and Python code and pivoft inside
Tableau

Includes Geospatial Data Management,
Mapping and Analysis

Easy collaboration and dissemination of results

No Application Required (can be used via web
browser)

Cost: Varies — but can be FREE for most
collaborative needs

More info:

]
: Desktop (Personal) = Varies 1
| Online (Professional) = Varies

Desktop Application is
completely free of cost!

Desktop Application is
completely free of cost!



https://www.tableau.com/why-tableau/what-is-tableau

+1++
“tt 4+ ableau
it
CE &
Desktop :IT:_ Online Server | Reader

Create a Free, Public Access .
Tableau Project Cost Varies, Password Access

PusLiCLY publish
Tdbl?GU data, create a
Public dashboard, or

PRIVATELY publish dataq,
create a dashboard, or
share a workbook &
work online in a
collaborative space

share a workbook

Tableau
Desktop

Read More — Here https://intellipaat.com/blog/what-is-tableau/



ih, Data management

Initial QA/QC

EXAMPLES OF
TABLEAU UTILITY

Q Exploration and Analysis

B Dissemination of results







Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarali Kidd, lan Edgar, and Sneha Rao
Please contact us if you have guestions or would like access to data- skida@estuarypartnership.org, iedgan@estuarypartnership.org, and snehar@estuarypartnership.org

Tableau Overview

Flagging Questionable

Cata = ion Year

Tableau Data Management and Overview

)

The image at the bottom of the screen describes the method we've used to link and map our databases together.

We have ~6-7 million hydrology datapoints stored in ™40 flat text files, organized by monitoring lead for the site. We stack and combine them
.  Dato management all within Tableau.

The Site MetaData table allows us to join the hydrology data with all other datasets we have (including soil, biomass, veg, ete.)
We can also import many other file types into Tableau including Excel pages, GIS Shapefiles, Orthomaosaics, etc.

Initial QA/QC Overview of Tableau Portion of talk:
The next pages cover the sediment Stake QA/QC Process followed by the exploration and initial analyses for Sediment Accretion and Sea

Tableau Ufility Level Rise.
O\ Explorc:tion and AF\GWSiS Next, we'll cover the barebones of the hydrology dataset and showcase a basic habitat opportunity analysis.
After, we'll cover some of the next steps we plan to do and showcase some initial drone work.

) ) ) Lastly, we'll discuss the ease of sharing everything with MCNA, Steigerwald, and other sites and projects.
|f"' Dissemination of results

DailyDates.csv

HydroRawData Bench MetaData

Hydro MetaData Site MetaData

| Biomass Database ‘
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% Estuary
Partnership



Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarali Kidd, lan Edgar, and Sneha Rao
Please contact us if you have guestions or would like access to data- skida@estuarypartnership.org, iedgan@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarali Kidd, lan Edgar, and Sneha Rao
Please contact us if you have guestions or would like access to data- skida@estuarypartnership.org, iedgan@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarali Kidd, lan Edgar, and Sneha Rao
Please contact us if you have guestions or would like access to data- skida@estuarypartnership.org, iedgan@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org
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Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org

Tableau Data Management and Overview

Pre Restoration

Salmonid Habitat Opportunity

~ Water Control Structure
" (such as a closed tide gate)

Pre-Restoration

Opportunity Depth = Top WCS Elevation
+0.5m

Opportunity Temp = Optimal £ 17.5C
Marginal 17.5-22 C

Salmonid Habitat Opportunity

+0.5 meters

Wetland vChann;ln =
Pre-Restoration

Opportunity Depth = Top WCS Elevation
+0.5m

Opportunity Temp = Optimal £ 17.5C
Marginal 17.5-22 C

rology Logger

v
u-
1

EXT STEPS

Wallooskee Drone

Salmonid Habitat
Opportunity Overview

Post Restoration

Salmonid Habitat Opportunity

+0.5 meters

Wetland Channel
Post-Restoration

Opportunity Depth = Channel Elevation
+0.5m

Opportunity Temp = Optimal £17.5C
Marginal 17.5-22 C

Is it working?
Quantifying Restoration
Successes at the Physjcal

Click the image to the right for a
FOS

Habitat Opportunity --

full explanation of these metrics

Habitat Opportunity adapted from Bottom et al. 2011 - Estuarine Habitat and juvenile
Salmon: Current and Historical Linkages in the Lower Columbia River and Estuary




Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by LCEP - Dr. Sarali Kidd, lan Edgar, and Sneha Rao

Please contact us if you have guestions or would like access to data- skida@estuarypartnership.org, iedgan@estuarypartnership.org, and snehar@estuarypartnership.org

Hydrology Overview

DRAFT ANALYSIS - PENDING FURTHER QA/QC

Overview Site Map -- Hydrology sites
[ Construction: All
N Years represented: All

= “—_‘ Daggett Point

EMP & Reference

it 11.92%

f B7 46%

© 2022 Mapbox © OpenStreetMap

itat Salmonid Habitat
Opportunity Analysis

rone MCNA Ov

Habitat Opportunity -- Daggett Point & Wallooskee-Youngs

Site / Pre vs Post (group)
Wallooskee Youngs

e Restoration Post Restoration

o
45% 1.62%

14 67%

75.46%
89.70%

d Login Information

Utilize the map to view different sites. Use
ctri+click to select multiple sites

Habitat Opportunity parameters were adapted
from appendix E of the SM2 Report [Johnson et
al., 2018). Fish require 0.5m of depth above any

arriers to access the site with less then 0.5m of
depth inaccessible to fish passage. Optimal
conditions also include & tempurature of less
than 17.5C. Marginal conditions are where the
tempurature is greater than 17.5C but less than
22C. [T the tempurature os greater than 220, itis
inhospitable te salmeoneids (Kidd and Schwartz,
2018).

In the coming months, we will extend this
analysis across the site utilizing drone data and
G15 modeling to determine overall habitat
opportunity and overall percent accessible for
each site in the lower Columbia River.

Site Type

. Reference

. Restored

Habitat Opportunity
naccessible
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Marginal

. Optimal

Years
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Lower Columbia
Estuary
Partnership




Use of Tableau for EMP and AEMR Reporting and Data Sharing

CEERP - BPA Database Development, Data Curation, and Analyses Conducted by L CEP - Dr. Sarah Kidd, lan Edgar, and Sneha Rao
Please contact us if you have questions or would like access to data- skidd@estuarypartnership.org, iedgar@estuarypartnership.org, and snehar@estuarypartnership.org

Sea Level Rise -3y Hydrology Overview Hydrology Logger Salmonid Habitat Salmonid Habitat Wallooskee Drone MCNA Cverview Steigerwald Overview Next Steps Additional Examples Acknowledgements
Reach Locations Opportunity Overview Opportunity Analysis Work and Login Information

Wallooskee Initial Drone implementation

This is an initial implementation of Wallooskee drone imagry. The
metadata associated with this raster will allow us to conduct full
habitat opportunity analyses and classify vegetation sections.

There is a resolution of ~5cm within the ucompressed, original
images.

Further, this will allow us to have high quality basemaps for each
site.

In the coming months, we will be adding each site’s drone imagry
into Tableau and performing analyses using both ArcGIS and
Tableau.
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MCNA Qverview

Salmonid Habitat

Opportunity O

Overview Map of MCNA Water Quality Monitoring
e & B oo b o v s el o o
: . ucet i upi
E,S't ud ry Part erShlp featured throughout this interactive workbook. Toggle
- % the Data Groups to see all monitoring locations and the
- : { locations of Beaver Dams across the site.

Throughout these analyses, Columbiz River datz has been
taken from the St. Helens Gage (water surface elevation) and
\ the CMOP Saturn 5 monitoring Station (dissolved oxygen and
- temperature). Willamette River dsta has been taken from
the Portiand USGS monitoring Station (dissolved oxygen,
temperature, and depth). MCNA 2016 datz were collected by
NOAA and all other datz (2017-2021) were collected on-site
by LCEP.

"

View the full MCNA Story here: h

Data Groups
B Multnomah Channel

B North Main
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Data Groups
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MCNA Overview Steigerwald Overview Next Steps
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Opportunity Overview Opportunity Analysis

Steigerwald Monitoring Overview Map - Water Surface Elevation & Temperature

S

Fish ladder §

e

—

@
Reed Island

© 2022 Mapbox © OpenStreetMap

Duration of Monitoring Data (currently available)

locaticn:  SriaiDs This map highlights the locations of our water surface elevation and temp data loggers as of August 2021. All

| of these locations are currently collecting data. Gibbons loggers have data gaps due to logger losses. The
Gibbons Evergreen logger has been lost multiple times resulting in no data for this location as of August
2021. This workbook also includes rainfall and air temperature data pulled from the PRISM database.

Gibbons SR14

e View the full Steigerwald Analysis here: https://public.tableau.com/\
Tranl panceriaa = e N ~ e
ngDec2( te/SteigerwaldWaterQualityDataQuicklookMarch20
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Next Steps

Integrate and vutilize these data to answer critical uncertainties at the site

level and across the lower River

» AEMR/EMP Starting Points:

v Compile, QA/QC, Explore All (Level 2/3 & EMP)
l.  Sediment Accretion/Erosion Data
. Hydrology Data

v' Create Interactive Data Dashboards Reporting out for the AEMR sites surveyed in 2020 and 2021
> Include all data collected analyzed with meaningful metrics

v Seek feedback and continue to evolve our analysis and reporting

“,

Drone Inclusion Full EMP data synthesis Full synthesis analyses of all Transition all LCEP datasets

analysis sites info Tableau

Orthomosaic basemap for each Macros, Fish, and Biomass Focus on habitat opportunity and
site using Mapbox impacts of specific restoration
actions

Full site wide statistics and analysis
based on drone data
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LOOK AT EXAMPLES ONLINE

Our Tableau Public Page (With examples — no login
required):
https://public.tableau.com/app/profile/sarah.ann.kidd

Login info our Tableau Online to See Today's Examples
(we'll keep this live for a few days):

» Website: https.//sso.online.tableau.com/public/idp/SSO
» Login: monitoring@estuarypartnership.org
» Password: EPMonitoring12!¢

Wartch this presentation: hitps://youtu.be/ExDxspBfsJo

Contact us if you are having any issues or questions:
Sarah Kidd - skidd@estuarypartnership.org
lan Edgar — ledgar@estuarypartnership.org
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